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13 


14 


•y-^^^f-t (MPa) 


310 


301 


291 


274 


301 


309 


(MPA) 


31 


28 


26 


31 


24 


21 


7ot-£ (MPA) 


34 


31 


29 


35 


29 


28 



^7] S. H^i '^^ ^ 9X^ ^o], ^ ^x^ofl (^Al<:^l 1 tfl^] 3)^ 

* ^ s.^ y]^]^, ^^^o] ^ ^^^^1 

S-^i -^7] 3:^^l-c^ -f^^V^. SEt!:, ^ ^^S] S>^^#ollA-l^ 

S^i Bis-GMA. Tri-GMA^q- Tetra-GMA^ ^Bll-el^^ ><->-g-f-^^>H n^^-i:, * # 
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I^J^^j- 11 

*>7l IS] 2,2-«l^[4-(2-*l:£^Al-3-DllEl-a€^Al^^s.Al)5]l^]HS.^ 

(Bis-GMA):3l- t}7] ^-^^ 2S] x^El-a^efl<^lH (Tri-GMA) Bis-GMAsq- ^}7] ^■ 

30] A>^-^^^ ^M3.%z]]o]^ (Tetra-GMA) ^^l", ^ Bis-GMA, Tri-GMA^^- Tetra-GMA^ 
ol^o^xl^ ae^^e^ti^ 1 i^^i 25 ^^%, Sl^;^)] 1 

20 #^%. ^%=^1 0.1 15 ^^%, ^^7^]^] 0.1 tfl^l 3 ^^%, 0.1 

3 ^^%, 0.1 vfl^l 2 -arSl-^J-^l^l 0.1 2 , ^7] 0.005 

^^1 1 ^ 100 ^^%^ o]^^ xJ^x^^] 0^0^ ^^;^i)7i- 2|loliH(paste) A 

5floi>,H A ^^^%s\ ^^#4 ^^^^1: 3i^^^ Hs^^b^^ ^^1- 1 vfl 

^1 25 ^^%. 1 i^^i 20 ^^1- ^^^fl 0.1 ^^1 15 ^€^1 0.1 xfl^l 3 

#^%. #^#^1^1 0.1 tfl^l 3 ^tlr^^l 0.1 2 ^^%, <L>5^-«J-^M1 0.1 2 

^^%, ^7] 0.005 vfl^^l 1 ^ 100 ^^%# <^1^^ ^7] ^:a^fl7> 

3illol>hH B 2i^^M:S. ^^^^ <?lJl-c^Jl^ Aj^Eflo] ^>7>^^^ efl^^l^aH 

<5l-^A^ 1> 

•f"' /==\ /=\ 9Hj 



H2C=C OCOHzCHChiCO u ^ 





\ a OC^V^HCt^OCO C=CH2 

HO ^ ' CH, ^ ' \h 



<^^^ 2> 
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OH 




[^^•t 2] 



. ^ll^J-'^l Si'H^i, Hell-ElT^ ^^#ol 95 ifl;^] 5 ^^%o^ Bis-GMA^q- 5 95 

Tri-GMA^I Hell-e]x^ ^^1-<?I ^14-§- ^M^M^ S^^l-. 

[%^^%^ 3] 

^11^<H1 Sa^^i, ^^l-o] 95 xfl;^! 5 ^^%o\ Bis-GMASI- 5 ifl^l 95 ^ 

Tetra-GMA^ ShI^B]^!] ^^#0] ^li|-g- ;^l-7l-^^^ eH^^li^E 
[^^^J- 4] 

^ll*oHl ^'H^i, 90 tfl^^l 5 Bis-GMA, 90 v:H^l 5 ^ 

Tri-GMAsq- 90 ifl^^l 5 ^^%^ Tetra-GMA^ Hell-e|^ ^l^f-g- ^l-7>^^^ efl 

5] 
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oji-o^ ^^^^ o]^o]:^ ^o_S.^B] ^ o] ^i^f-g- ;^>7>^^^ efl^^l^H 

6] 

^Al-i,i-^c11^c]7>s4^A>(MAC-10), 1.4-i::^^lE]-a^^AlcH1^3q^ige]EA>^ 6-i:^lEl-3m^'^l 

^^■X\d\M^^^^^^(4-mT) ^ ZL -¥-^l-(4-META), 4-^1b)-h^^a1 'ielJE^J: ^ n 

4-(2-trl:E.^Al-3-DilEi-a^^A])«-^:Ee|it5]EA]. ^ 2,3-til^(3,4-Til7Vs 
4^1^S^^^l)H^^^lB}3leflolH, 2-, 3- Sfe 4-^lB}H^^Al«jlsA].^ N-o-clpilE)-a.^^Al 

ElS-^, o-^lBl-H^^AlElS.^, N-t^lBfa^^AlElS.^, N-t»ilB|-3^^Al5il^^e}.ia, N-^lE^-3l 

^ N-1-1-^B1-<J0 51 -f7>#, 4-[(2-s:>ol^^Al-3-DflB)-a.l^Al2s;t)o>Dli^]^^A>^ 3_ 

4-(N-^l^-N-2-*><^l^^Al-3-T3l]El-al^AloHi^)H^'L>, ^Bl-3L€S<^<^>nli^>y-Sl^AV ^ 
^^jEfa^^^l^Hl^-a:, 3.3,4,4'-^2:2|lfe Efl B et-n^^^-Si ^^#(BTDA) 3.3,4.4-ti] ^l) 

^EflB5}?l-s^^^ 2 -^^1- 1#^ ^7> a}.o.o. ^ 2-(3,4-t:l7>^4^'as^^^l)l,3-tqtHlEf 
a-l^^lHS.^, 2-^lEl-3.^^^Hm<^W:^ 5L>^;3J|lolH, 2- ^ 3-^lE]-Hm^AlHS.^ol-Al= ^ 
^5llolH, 4-^lE^-3^^Al:^^^>>Al^ jE:±:s11o1h, 6-i^b]-H^^a1^^o>a1:E. 5.^3f|lolH, 8-^ 
^3.^^^]^^o\A]^ ii3J)lolH, 10-DflB]-3.^^Al-^^d>Al:B 5£>i3)]o]B, 12-^m3.^^^]^ 
^ol-Ajc 5E.>;5llolH, wl^(2-cflE]-3.^^A]oil^)o>Al= itisflolE^ 2-1311 E]-3^^A] oil ^2]] i^O]. 

5L^i5Jl1olH, 2-^MH^^Alo11^ p_Dfls.Al3il^<s>A]:B 3t^3JllolE^ 2-^5Loi]^DllE|-a^Bl1 
ojH. 2-2Efe 1-^i-l SE^ 2-^S.^tillE)-3mell<^lB, 1-£E^ 3-^5.-2-^^ 
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3-:^S.S.-2-^S.-2-S.S.^ ^1 H^-a^ sfl '^l H , 3-^1 -l-^5£-2-HS.€^l ^3.^^]] B , 1 , 1-tq v\] 

[^^^^ 7] 

^ ^^l-S o]^o]^ ^o^S.^B\ ^oi ^jji).^ ^>7>#tl-^ efl^Aji^H a^^l-. 

^ o]S.O^ ^]a!]-§- ^>7}-^^^ efl^Aj^E 

9] 

^11*J-<^1 ^'^^i. ^7] ^^^^]^]7} S.hz.^M <^ltfl=, ^l^S.^ 

^ S^iioll^ ofltflH ^ oj^i-o^ ^]^^^ ^^S-^B] ^o] ^]uz}-g- ^>7>^^^ 

10] 

^^-sj-ej-Dfl^AlAjul-DllolH, 2,4-c]^l:^s.AliaflS5l]^, 2-*l^^Al-4-Dfls.Al^^5fl^, t^^# 
-2,2-cl^l:^^Al-4.4-t^ofls.Al^2:jj|l:^-5,5-iq^3i].i.ilo]H, ^ oIl-S] oj^ol 
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[^^*c)- 111 

12] 
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